The pseudo-conformal field theory (PCFT) is a 4-d action, which depends on the lorentzian Cauchy-Riemann (LCR) structure. Like the 2-d Polyakov action, it does not depend on the metric tensor. In PCFT the gauge field has a special confining propagator, therefore it must be identified with the gluon field. The tetrad of the LCR-structure defines a class of metrics and a corresponding class of self dual 2-forms. The metric generates the Einstein gravity. In the linearized Einstein gravity approximation, the Bianchi identities permit the definition of the conserved energy-momentum and angular momentum quantities. A massive and a massless LCR-manifolds are found, which admit the time-translation and z-rotation as automorphisms, hence they belong to representations of the Poincaré group. The self-dual 2-form of the massive LCR-structure is closed implying the existence of the charge conserved quantity. The two conjugate LCR-structures have g=2 gyromagnetic ratio and opposite charges, suggesting to identify them with the electron and positron particles. The massless LCRmanifold does not have a charge, suggesting its identification with the neutrino. The LCR-structure formalism provides these two particles separated into left and right handed chiral parts. Using their currents and the corresponding fields as correspondence principles in the Bogoliubov-Medvedev-Polivanov (BMP) Smatrix computational procedure, we exactly find the standard model lagrangian for the electromagnetic, weak and Higgs interactions. The relation between the masses and the coupling constants are implied by the requirement to have a renormalizable lagrangian. The BMP procedure generates counterterms, which make the final lagrangian to look like a spontaneously broken U(2) gauge theory. But the derived strong interactions are completely different. The gluon field has a confining propagator, which is completely different to the conventional YangMills propagator.
INTRODUCTION
It is well known that 4-dimensional generally covariant lagrangian models, based on riemannian geometry, are not renormalizable. Even if they are endowed with the Weyl symmetry, they turn out not to be compatible with quantum mechanics, because of the emergence of the product of two Weyl tensors. It is well understood that lagrangians with second order derivatives generate negative norm states in the Hilbert space. Hence we have to look for metric independent lagrangians, which are not topological.
The original idea [21] , [27] to study (Cauchy-Riemann) CR-structure dependent field theories emerged from the observation that the Polyakov string action
does not essentially depend on the metric γ αβ of the 2-dimensional surface, because in the light-cone coordinates (ξ − , ξ + ) it takes the metric independent form
which is not a topological lagrangian. This metric independence is based on the fundamental property of the 2-dimensional riemannian manifolds to admit a coordinate system (ξ − , ξ + ) such that ds 2 = 2γdξ + dξ − . This metric independence of the action, without being topological, is the crucial property of the Polyakov action, which should be transferred to four dimensions and not the simple Weyl invariance. That is, the four dimensional analogous symmetry has to be a form of pseudo-conformal symmetry (Cauchy-Riemann structure) and not the conventional Weyl symmetry.
Four dimensional spacetimes cannot generally take the form (1.2). Only metrics which admit two geodetic and shear free null congruences ℓ µ ∂ µ , n µ ∂ µ can take [9] , [10] the analogous form ds 2 = 2g a β dz α dz β , α, β = 0, 1 (1.3) where z b = (z α (x), z β (x)) are generally complex coordinates. In this case we can write down the following metric independent Yang-Mills-like action
z F j01 F j 0 1 + c. c.
which depends on the CR-structure coordinates but it does not depend on the metric. Notice the similarity of this 4-dimensional action with the 2-dimensional Polyakov action (1.2) . In the place of the "field" X µ , which is interpreted as the background 26-dimensional Minkowski spacetime in string theory, we now have a gauge field A jν , which we have to interpret as the gluon, because the field equations generate a linear potential instead of the Coulomb-like ( The present action is based on the lorentzian CR-structure [30] , which is determined by two real and one complex independent 1-forms (ℓ, n, m, m), which satisfy the relations dℓ = Z 1 ∧ ℓ + iΦ 1 m ∧ m dn = Z 2 ∧ n + iΦ 2 m ∧ m dm = Z 3 ∧ m + Φ 3 ℓ ∧ n (1.5)
where the vector fields Z 1µ , Z 2µ are real, the vector field Z 3µ is complex, the scalar fields Φ 1 , Φ 2 are real and the scalar field Φ 3 is complex. This structure essentially replaces the riemannian structure of the spacetime in the Einstein general relativity. The form (1.5) is completely integrable via the (holomorphic) Frobenious theorem, which implies that the lorentzian CR-manifold (LCR-manifold) is defined [1] as a 4-dimensional real submanifold of C 4 determined by four special (real) functions, ρ 11 (z α , z α ) = 0 , ρ 12 z α , z α = 0 , ρ 22 z α , z α = 0 (1.6)
where ρ 11 , ρ 22 are real and ρ 12 is a complex function and z b = (z α , z α ), α = 0, 1 are the local structure coordinates in C 4 . Notice the special dependence of the defining functions on the structure coordinates. They are not general functions of z b . The separation of chiralities in the standard model is caused to this property. The LCR-structure is more general than the riemannian structure of general relativity and permits the invariance of the set of solutions to the pseudoconformal transformations (in the E. Cartan and Tanaka terminology) [4] .
The action (1.4) takes the following generally covariant form
where we have to consider the additional action term with the integrability conditions on the tetrad
These Lagrange multipliers introduce the integrability conditions of the tetrad and make the complete action I = I G + I C self-consistent and the usual quantization techniques may be used [24] . The action is formally renormalizable [26] , because it is dimensionless and metric independent. Its path-integral quantization is also formulated [31] as functional summation of open and closed 4-dimensional lorentzian CR-manifolds in complete analogy to the summation of 2-dimensional surfaces in string theory [20] . These transition amplitudes of a quantum theory of LCR-manifolds provides the self-consistent algorithms for the computation of the physical quantities. But unfortunately, I have not yet found a method to compute these functional integrals, therefore I will use a "solitonic" technique [23] , [25] , which appears in the linearized Einstein gravity approximation. The present paper should be considered as a continuation of the last one [31] , which will be called [paper I]. In this [paper I] the reader may find a review of the (lorentzian) LCR-structure [30] , which is the fundamental mathematical structure of the present pseudo-conformal field theory (PCFT). The properties of this structure will be used in the present work without proof, in order to facilitate the understanding of the general framework of the procedure.
The LCR-structure defining tetrad is invariant under the following tetradWeyl transformations
with non-vanishing Λ , N , M . I point out that we have not yet introduced a metric. The tetrad with upper and lower indices is simply a basis of tangent and cotangent spaces. But the tetrad does define a class [g µν ] of symmetric tensors
Every such tensor may be used as a metric to build up the riemannian geometry of general relativity, because its local signature is (1, −1, −1, −1). But this form always admits two geodetic and shear free null congruences and hence it does not cover all the metrics of general relativity. I think that this restriction will not cause any phenomenological problem to the model, because all the known gravitational objects do admit such congruences. Besides, notice that the tetradWeyl symmetry (1.9) is larger than the well known metric-Weyl symmetry of the quadratic Weyl tensor lagrangian. Because of these symmetries the PCFT is renormalizable [26] . If this class of metrics contains the Minkowski metric, the corresponding LCR-structure will be called flat. Besides, note that the general definition of null tetrads, which satisfy the form (1.10) with a precise metric is invariant under the SO(1, 3) local transformations [?] , but all of them do not define a LCR-structure (1.5).
The conventional solitons [8] are defined as classical solutions with finite mass determined via the energy-momentum conserved current, which Besides, are "protected" to deform to the vacuum configuration by topological invariants. In the present context the soliton is a LCR-manifold which in the linearized Einstein (g µν ) gravity approximation has finite mass computed from the conserved gravitational source. The LCR-structure is "protected" by topological invariants and/or its relative invariants defined [30] , [29] from the non-vanishing of Φ i .
The linearized Einstein gravity approximation [14] is essential, because it also decouples the graviton, viewed as a Poincaré symmetric potential, generated by a source, which appears as singularity in the Bateman-Penrose formula [18] . The other standard model potentials (electromagnetic, weak interactions and Higgs) will be defined in the same way. But we cannot finally include gravity in the effective quantum field theory, because it destroys its renormalizability. The construction of the effective quantum field model will be performed using the Bogoliubov-Medvedev-Polivanov (BMP) [?] , [3] axiomatic framework. The Smatrix is function of the free effective fields and it is constructed order by order. Starting from the classical interaction (correspondence principle) the effective QFT will be built up introducing the necessary additional terms and conditions such that the final action to be renormalizable. The final result is the standard model action with an essential difference in its hadronic part, where the gluon propagator will be the ([?]), replacing quantum chromodynamics and providing a better understanding of confinement and the hadronization process.
In order to make things as simple as possible I will proceed step by step. In section II, the linearized Einstein gravity approximation is described and the graviton and its source current is defined. In section III, the degenerate LCRstructure will be studied, which is assumed to be the vacuum [31] of the effective QFT. I repeat this analysis, already done in [paper I], in order to make clear not only the vacuum conservation of the Poincaré group, but also the deep LCRstructure origin of the chirality, which is fundamental in the standard model. The left and right separation of the infinite group of pseudo-conformal transformations (in the E. Cartan and Tanaka terminology) is a fundamental property of the LCR-structure. In section IV, the static LCR-manifold is explicitly derived, which is identified with the electron. Its complex conjugate is identified with the positron, because they are found to have opposite charges. The electromagnetic potentials are defined by a self-dual 2-form, which happens to be integrable. The photon interacts with the electron and positron currents with opposite charges. A subsection is devoted to describe the BMP procedure. Notice that this procedure is at the basis of often construction of effective QFT models in condensed matter too. The emergence of the electromagnetic interaction is essentially based on the irreducible quadratic surface of CP 3 , which defines the static LCR-structure. The emergence of the left and right chiralities in the homogeneous coordinates of grassmannian manifold G 4,2 of the lines of CP 3 . In order to have a physical intuition through all the mathematical steps, I will use the generally complex Newman trajectories [15] , [16] to determine the LCR-structure.
In section V, the massless stationary LCR-structure, determined from a reducible quadratic Kerr polynomial, is computed. It has a clear asymmetry between the left and right handed parts of the G 4,2 homogeneous coordinates. This LCR-structure is identified with the neutrino, because only its left-handed part is not degenerate (trivial), while the right part is that of the trivial vacuum. Besides, its integrable self-dual 2-form does not define any charge.
In section VI, the gauge field of PCFT is identified with the gluon field. In the linearized Einstein approximation quarks do emerge to constitute the hadronic current in complete analogy to electromagnetic current. But the gluon propagator does not coincide with that of conventional quantum chromodynamics (QCD). It implies an asymptotically linear potential is currently used to provide a good description of the hadron spectrum and in the Lund-string model to describe jet fragmentation.
The general result is that the electromagnetic, weak and Higgs interactions are exactly derived, but the gluon propagator of QCD must be replaced with the present confining propagator of the gauge field of PCFT.
GENERAL RELATIVITY AND GRAVITON
The geometric dynamical variables of the present model are the two real and the one complex vectors (ℓ, n, m, m), which define the lorentzian CR-structure. They determine the symmetric tensor (1.10), which is identified with the Einstein metric. But these metrics are not invariant under the tetrad-Weyl symmetry (1.9) of the LCR-structure. Therefore a LCR-structure defines a class of metrics [g µν ]. Two metrics related by a tetrad-Weyl symmetry belong to the same class.
On the other hand the local SO(1, 3) symmetry [6] of this symmetric tensor does not preserve the geodetic and shear free conditions (κ = σ = λ = ν = 0) [10] of two null vectors, which are equivalent to the definition (1.5) of the LCRstructure. Therefore it is not a symmetry of the present action.
The tetrad (ℓ, n, m, m) may be used to write down other symmetric tensors, but it is the form (1.10) that makes the lagrangian (1.4) of the model metric independent. Besides,, this precise metric form permits us to define the flat spacetimes and asymptotically flat spacetimes at null infinity using directly the LCR-structure solutions.
If [g µν ] contains the Minkowski metric, the LCR-structure is determined [30] , [29] by an element of the G 4,2 grassmannian projective space with homogeneous coordinates X mi , which belong to the Kerr surface K(X i ) , i = 1, 2 of CP 3 , and such that
Notice that the inverse is also true. These LCR-structures always define a Minkowski metric on the "real axis" of the Siegel domain, up to the appearance of singularities. This is the characteristic (Shilov) boundary of the SU (2, 2) symmetric classical domain. This manifold generally admits an infinite number of LCR-structures locally determined by an irreducible or reducible Kerr homogeneous polynomials. The characteristic property of these "flat" LCR-structures is that X admits the form
where x is a hermitian, λ is a complex 2 × 2 matrix, and the two columns are determined by the Kerr homogeneous polynomials. That is, their "left" and "right" parts decouple. The LCR-structures, which cannot take the form (2.1) will be called "curved", and vice-versa their approximations restricted to these terms will be called the "flatprints" of a generic LCR-structure. In the linearized Einstein gravity approximation [14] , we find the following linearized gravity relations in the limit
for the curvature tensor. The second Bianchi identity takes the form
where the covariant derivative becomes minkowiskian and [...] denotes antisymmetrization. They imply the conservation condition of the Einstein tensor
This means that the Einstein tensor is conserved in the linearized Einstein gravity limit. Besides, in the empty space it becomes the free wave equation of a massless spin-2 particle.
Recall that in relativistic quantum field theory the field, which satisfies a spin-s free wave equation, describes [32] a representation of the Poincaré group i.e. a spin-s particle, and vice-versa, a spin-s particle is described by a field representation of the Poincaré group, which satisfies the free wave equation. Hence, in the present model, Einstein's general relativity naturally emerges. The existence of a graviton is simply implied in the weak gravity limit because of the compatibility of the model with quantum mechanics.
In the Penrose spinorial formalism [18] , the linearized Bianchi identity takes the form ∂
where (...) denotes symmetrization. The left-hand side contains the Weyl tensor and the right-hand side of the relation contains the Ricci tensor, which describes the sources. It is considered as the graviton wave equation. This point of view essentially identifies the Einstein tensor with the sources, i.e. it defines the gravitational sources. I have already pointed out that PCFT defines only metrics which admit geodetic and shear-free congruences. In this case the flags λ A of the LCRstructure tetrad must satisfy the condition
where the linearized gravity approximation has been also considered. The Weyl tensor of the Minkowski spacetime vanishes. Therefore the gravitational content remains in Ψ ABCD and λ A (x) are the flags of the flatprint of the LCR-structure tetrad.
Notice that the gravitational singularities are locally determined by the zeroes and infinities of the metric and its inverse, which cannot be removed by a coordinate change. These metric-singularities essentially coincide with the LCRstructure singularities, because det(
2 . Hence, the singularity sources of the gravitational radiation coincide with the singularities of the LCR-structure, which defines the corresponding metric. But in the linearized Einstein gravity limit, the singular region of the form (2.2) is determined by the Kerr functions. These are the regions where two roots of the homogeneous functions K i (X i ) , i = 1, 2 coincide. The Bateman-Penrose [18] formulas give the potentials as contour integrals of homogeneous functions in CP 3 . In the present case of an helicity-2 wave equation the formula has the form (2.8) in the Penrose spinorial notation, where the function f (Z) is homogeneous of degree 6. In the case of the static electron LCR-manifold we have one second degree Kerr polynomial K(Z) and the gravitational potential is given by
More details will be given in the next sections, where the same method will be used to define the electromagnetic potential. I think that the emergence of the electromagnetic radiation (photon) from the accelerating electron will facilitate the understanding of the gravitational radiation too. It is well known [18] , [14] that the linearized Einstein gravity admits the 10 conserved energy-momentum and angular momentum quantities. They are defined using the Einstein tensor, which is not tetrad-Weyl invariant. It is not even invariant under the ordinary Weyl transformation. The finiteness of the conserved quantities permit us to introduce the soliton terminology in PCFT. LCR-manifolds which belong to representations of the Poincaré group and have finite energy-momentum and angular momentum are solitons, if they are protected by discrete numbers. In the next sections we will discuss how the tetradWeyl symmetry of the LCR-structure is fixed in connection with the charge of the electron. We will see how the photon field definition will break down the tetrad-Weyl symmetry to the ordinary metric-Weyl symmetry, which is restricted down to the Poincaré symmetry by the above energy definition. It will make clear why the tetrad-Weyl symmetry is broken, That is, how one metric g µν is chosen down from its class [g µν ].
Newman has found [15] that the Kerr function condition (for a null congruence to be geodetic and shear-free) may be replaced with a (generally complex) trajectory ξ a (τ ). In the present case of the LCR-structure formalism, this is done by assuming that the G 4,2 two homogeneous coordinates i = 1, 2 must have the form
where σ b and η ab are the Pauli matrices and the Minkowski metric respectively. Here, I have to point out that the consideration of two generally different complex Kerr homogeneous functions is somehow misleading. In conventional algebraic geometry the notion of reducible polynomial is used. The irreducible Kerr polynomial (2.9) of the electron LCR-structure is equivalent with the complex trajectory ξ a = (τ , 0, 0, ia). Hence, the LCR-structure implied by a general (accelerating) complex trajectory is expected to correspond to a radiating spinorial electron. The complex trajectory is more intuitive than the Kerr polynomial, therefore I will use below this equivalent technique.
The flatprint LCR-structure coordinates are determined by the condition
that admits one non-vanishing solution for every column i = 1, 2 of the homogeneous coordinates of G 4,2 . This is possible if 
Notice that the trajectory technique for computation of the structure coordinates incorporates the notion of the classical causality, which is apparently respected by (2.12). The singularity of the flatprint LCR-structure occurs at det[λ A1 (x), λ A2 (x)] = 0. Recall that the left and right columns of the homogeneous coordinates of G 4,2 may be determined ("move") with different trajectories, if the corresponding homogeneous Kerr polynomial is irreducible. In the simple case when both move with the same trajectory ξ
If ξ i R and ξ i I are the real and imaginary parts of the trajectory, we find that the locus of the solitonic LCR-structure is
Note that if ξ j I (t) is bounded, the LCR-structure may be interpreted as a soliton with trajectory ξ i R (t) and a locus at the perimeter of the circle of radius (ξ i I (t)) 2 around its trajectory. This locus (a two dimensional surface) is a singularity of the gravitational potential and a source of the corresponding gravitational radiation, but it is not a singularity of the LCR-structure viewed as a surface of the G 4,2 grassmannian, because the matrix X mi has not rank two at this surface.
Concluding the present section, I point out the importance of the linearized Einstein gravity approximation for the emergence of the standard model as an effective quantum field theory, because 1) It decouples graviton from the other potentials, permitting us to leave it aside and achieve renormalizability of the standard model. 2) The conservation of the energy-momentum and the angular momentum of the solitonic LCR-structure is defined without need of the finite energy condition required for the traditional solitons.
3) The trajectory of the curved LCR-structure is essentially defined by its corresponding flat LCR-structure (flatprint). 4) The LCR-structure defines and it is defined by potentials, which satisfy the relativistic wave equations, having sources in the same trajectory of the LCR-structure, and which decouple from the graviton. This last point will be clarified in the next sections starting from the derivation of quantum electrodynamics (QED). In fact the coincidence of the gravitational source trajectory with the electromagnetic source trajectory (to be defined in the next sections) permit us to understand the Newman-Winicour "curiosity" [17] , which is the derivation of the correct electron gyromagnetic ratio g = 2 even at the classical level [5] , without use of quantum theory.
THE (TRIVIAL) VACUUM
The permitted (restricted) holomorphic transformations
) may be used [1] to find coordinates (called regular coordinates) such that (1.6) take the forms
where z 1 , z 1 , are the complex coordinates of CP 1 , because this regular form of the LCR-structure continues to permit the following SL(2, C) transformation
That is, the corresponding spinors transform relative to the conjugate representations of SL(2, C)
The regular coordinates are not uniquely defined, but the LCR-structure with the precise Moser-like local canonical form may be considered as the first indication of the separation of the chiralities. The LCR-structure with φ ij = 0 is called degenerate and it will be identified with the vacuum.
The action is generally covariant without a precise metric. Therefore the observed in nature Poincaré symmetry must be found in the set of solutions and it must preserve the physical vacuum. The LCR-structure has been extensively studied [10] in the context of general relativity under the name of spacetimes with two geodetic and shear free null congruences. In this context we see that a quite general class of LCR-manifolds [30] take the form of real surfaces of the grassmannian manifold G 4,2 . The charts of its typical nonhomogeneous coordinates are determined by the invertible pairs of rows. If the first two rows constitute an invertible matrix, the chart is determined by det λ = 0 and the corresponding affine space coordinates r are defined by
Then the LCR-structure defining relations take the form
where all the functions are homogeneous relative to X n1 and X n2 independently, which must be roots of the homogeneous holomorphic (generally reducible) Kerr polynomial K(Z m ). In this context, we see that the LCR-structures determined by the relations
are flat, i.e. they generate a minkowiskian class of metrics [η µν ]. Besides, the very fruitful notion of asymptotically flat spacetimes at null infinity [18] may be transferred to the asymptotically flat LCR-structures, which satisfy the conditions
Notice that SU (2, 2) is the symmetry group of these solutions. The consideration of open LCR-manifolds implies the removal of a point (infinity) of the Shilov boundary of the bounded SU (2, 2) classical domain [19] , which restricts the group down to its Poincaré group up to an additional dilation group, which will be finally broken by the mass of the electron. This Poincaré symmetry group is identified with the observed Poincaré symmetry in nature.
Let us now consider the LCR-structures determined by a generally complex Newman trajectory [16] ξ b (τ ) via the relations
The coordinate system of an observer is determined by a word line ξ a (τ ) = (τ , 0, 0, 0), which defines a LCR-structure compatible with the Minkowski metric via the relations
τ i are the two solutions and i are the spinors of the corresponding (future pointing) null vectors, i.e.
and the corresponding null vectors are 
This shows that the two spinors λ A1 and λ A2 define spatially inverted null vectors. Hence, these two spinors must belong to the conjugate chiral representations of the SL(2, C) group. This means that the spinors defined by the left and right columns of the homogeneous coordinates of the vacuum (degenerate) LCR-structure must have [11] opposite chiralities, because parity is an external automorphism of the orthochronous proper Lorentz group. It corresponds a spinor of the fundamental representation to a spinor of its conjugate representation.
Note that this trajectory satisfies the Poincaré invariant normalization condition η ab dξ a dτ dξ b dτ = 1. This is the vacuum of the precise observer. Any other Poincaré transformed observer ξ a (τ ) = (v 0 τ , v i τ + c i ) has a pseudo-conformally equivalent vacuum (LCR-structure). In [paper I], I have already shown that this vacuum is invariant under the Poincaré transformations determined with infinity fixed with the projective chart condition det λ = 0.
In the same chart we may define a different LCR-manifold, which apparently belongs to a different representation of the Poincaré group, because it is determined by the two real trajectories ξ 
In complete analogy to the proceeding vacuum [paper I], the degenerate relations
remain formally invariant under the Lorentz subgroup
and the real translation subgroup
of the SU (2, 2) group.
QED DERIVATION AS AN EFFECTIVE QFT
The Kerr-Newman electrified spacetime is one of the physically interesting solutions. It admits two geodetic and shear free null congruences, which are related with the Kerr polynomial (2.9). It also admits two commuting killing vectors, which are identified with the time-translation and z-rotation generators of the Poincaré group. Carter's [5] discovery that the gyromagnetic ratio of the Kerr-Newman manifold is fermionic (that of the electron g = 2) [17] shocked the community of general relativists. Many tried to identify the Kerr-Newman spacetime with the electron without success. It is in the present context of PCFT that this calculation finds the right connection with the electron.
After the identification of the phenomenological Poincaré symmetry with the SU (2, 2) subgroup, which preserves infinity, it is straight-forward to compute the asymptotically flat LCR-structure, which admits the time-translation and z-rotation Killing vectors. It coincides with the LCR-structure found applying the Kerr-Schild ansatz procedure [25] . Recall that the electron is the unique stable leptonic particle of current phenomenology.
In the [paper I], I used the Cartan procedure to find all the LCR-structures, which admit Killing vectors. Among all the found cases, I have also distinguished the case of the LCR-structure admitting the two commuting Killing vectors, which turned out to coincide with the commuting time-translation and z-rotation generators of the Poincaré group. The other cases of LCR-structures with different numbers of Killing vectors, have to be explained.
In the linearized Einstein-gravity approximation, the Kerr-Schild ansatz coincides with the approximation itself. This fact facilitates our calculation and interpretation. Hence, the G 4,2 point of the flatprint of the electron LCR-structure is determined from the static trajectory ξ b = (τ , 0, 0, ia). The corresponding two spinors λ Ai , which appear in its representation in the homogeneous coordinates have the form
and the flat null tetrad is
where the spinors have been properly normalized. In the Lindquist coordinates it takes the form
Its covariant form is
The Kerr-Schild ansatz gives [22] , [25] the general form of the curved LCR-manifold
where h(r) is an arbitrary function. Notice that for h(r) = −2mr + e 2 the Kerr-Newman space-time is found.
From the deriving relations
we see that λ A2 satisfies a relation implied after a temporal reflection of the corresponding relation that λ A1 satisfies, because (x 0 − τ 2 ) = −(x 0 − τ 1 ). Hence, these two spinors must belong to the conjugate chiral representations of the SL(2, C) group. This means that the spinors defined by the left and right columns of the homogeneous coordinates of the electron LCR-structure must have [11] opposite chiralities, because temporal reflection (like parity) is an external automorphism of the orthochronous proper Lorentz group. I want to point out that this relation is generalized only in the case of LCR-structures determined by one trajectory. In the general case of left and right columns of X ni implied by different trajectories (reduced Kerr polynomials), they are not related with such a discrete symmetry. One has to go back to the regular LCRstructure coordinates (3.1) to reveal opposite chirality between left and right columns of the homogeneous coordinates of G 4,2 .
Because of the importance of the chirality emergence, I will now explicitly show that the temporal (and spatial) reflection, applied directly to the geodetic and shear free condition on λ Aj (x)
implies the change of SL(2, C) representation. Using my notation
I make the temporal reflection
which implies
As expected [11] , the representation of the spinor changes to its conjugate. We saw that the chirality distinction is fundamental in the pseudo-conformal field theory (PCFT).
The massive Poincaré representation of the flat LCR-structure is determined with the complex linear trajectory
where v b , c b , a b are the real constants, which represent the constant velocity, the initial position and the spin of the classical configuration of the electron. Note that the present normalization of the parametrization is properly changed in order to assure the massive character of the representation. In the next section we will argue that the complex linear trajectories with But I do not see any direct relation between these two spinors of the grassmannian representation of the flat LCR-structure with the Dirac bispinor field ψ(x), which satisfies the Dirac equation. In fact we do not need any such relation. The emergence of the Dirac spinor is based on the fact that the precise electron LCR-structure constitutes a massive Poincaré representation, which in quantum field theory is represented with a free Dirac field ψ(x) satisfying the corresponding Dirac equation. There is no other deeper origin, like the application of quantum field theory (QFT) techniques in condensed matter physics. In the next subsection I will briefly review the Bogoliubov-Medvedev-Polivanov (BMP) [2] constructive approach, which provides the formulation of QFT as an effective lagrangian formalism.
The BMP constructive procedure
The Bogoliubov-Medvedev-Polivanov method [2] approaches the axiomatic formulation of a quantum field theory starting from the S-matrix and the introduction of a "switching on and off" function c(x) ∈ [0, 1] and assuming the following expansion of the S-matrix
where S n (x 1 , x 2 ...x n ) depends on the complete free field functions (the local Poincaré representations of the particles) and not its separate "positive" and "negative" frequency parts. That is, the S-matrix is an operator in the Fock space of free relativistic particles. Apparently this perturbative expansion needs the existence of a small coupling constant. It satisfies the following axioms P oincaré covariance :
14) where φ(x) denotes the free particle fields and x y means x 0 < y 0 or (x−y) 2 < 0. A general solution of these conditions is
where Λ n (x, x 1 ...x n ) are quasilocal quantities, which permit the renormalization process. This order by order construction of a finite S-matrix (with possibly infinite hamiltonian and lagrangian) provides a well established algorithm to distinguish renormalizable with non-renormalizable interaction lagrangians [?] .
The advantage of the BMP procedure is that it can be used in the opposite sense. Knowing the Poincaré representations, they are identified with "free particles" with precise mass and spin. Then they are described with the corresponding free fields, which are used to write down an effective interaction lagrangian, suggested by the fundamental dynamics. In the present case, the fundamental dynamics is the PCFT and the particles are the solitonic solutions and their corresponding potentials which satisfy the wave equations. The suggested interaction takes the place of the "correspondence principle" in the BMP procedure. The order by order computation introduces counterterms to the action (with up to first order derivatives). If the number of the forms of the counterterms is finite, the action is normalizable and the model is considered compatible with quantum mechanics.
We point out the additional advantage of the BMP procedure, that we do not need to know all the interactions. The order by order (perturbative) computation of the S-matrix, permits the incorporation of all the additional lagrangian interactions. The restriction is that this implied order-by-order lagrangian has a finite number of terms without higher order derivatives, which are the conditions of renormalizability and compatibility with quantum mechanics. These are necessary additional conditions, because the effective theory corresponds to a renormalizable fundamental lagrangian, the PCFT. The effective quantum electrodynamics, derived from the classical photon-electron current interaction (correspondence principle), does not need additional terms. But in the next case of weak interactions, additional terms will be needed for the interaction lagrangian to become self-consistent.
In brief, my general procedure is to find the solitonic solutions of the LCRstructure integrability conditions, which belong to representations of the Poincaré group, and write down their linear potential-current interactions in the second quantized formalism. The BMP process will provide the standard model lagrangian with the necessary relations between masses and coupling constants, which make it to look as a U (2) breaking Yang-Mills lagrangian. I point out that a general lagrangian with massive gauge fields is not renormalizable. The precise relations between the masses and the coupling constants make it renormalizable.
Derivation of quantum electrodynamics
In addition to the symmetric tensor g µν , the LCR-structure tetrad also defines a class of three self-dual and three antiself-dual 2-forms (relative to the defined metric (1.10))
which satisfy the relations
where the small greek letters are the connection parameters of the spin-coefficient formalism [18] . In fact any non conformally flat metric, which admits geodetic and shear free null directions, define a finite number of triplets of such self-dual 2-forms. This number is related to the Petrov type of the metric, and we will discuss it below. If the LCR-structure is realizable [1] , there are always functions such that
But for the third self-dual 2-form V , there is not always a function, which makes it closed i.e. such that d(f V ) = 0. This happens if
In fact, if there is a member of the tetrad-Weyl equivalent class of 2-forms, which implies (4.19), this member may be assumed as the physical representative, because it defines a conserved "charge". That is, the existence of a 2-form which defines the conserved quantity "charge" breaks the tetrad-Weyl symmetry down to the ordinary Weyl symmetry. The remaining Weyl symmetry will be finally restricted to one tetrad, from the definition of the mass from the Einstein gravity source. The electron LCR-structure (1.4) satisfies this condition, because
Hence, the self-dual 2-form
is closed. It defines a real electromagnetic field F , which is identified with the electromagnetic field. The solitonic feature of the electron LCR-structure is protected by the topological openness of the LCR-manifold and the non-vanishing of all the three relative invariants Φ i of the LCR-structure. Recall that the trivial vacuum has all the three relative invariants equal to zero.
In the physical interpretation, this LCR-manifold has to be identified with the electron and its complex conjugate structure with the positron, because it has opposite charge.
Notice that the electromagnetic field is essentially determined by the flatprint of the electron LCR-structure. The second term of the tetrad form of the Kerr-Schild ansatz (4.5) does not contribute to the definition of F . Therefore we should consider that the electromagnetic field is a particle (Poincaré representation determined from the singularity of the LCR-structure). Therefore the correct field equation is
where the singularity gives a conserved current. The implied conserved quantity is the electron charge.
The positron is identified with the conjugate electron LCR-structure, which is found by simply interchanging (m ⇔ m). Then the metric remains the same, which implies that electron and positron have the same masses. But the 2-forms change implying that electron and positron have opposite charges.
The energy-momentum are the conserved quantities determined from the source T µν (p) of the (linearized) Einstein equation. This satisfies the Bianchi identities, which must be valid even at the "singularities". Recall that this point essentially used Einstein and coworkers [7] to derive the equations of motion. On the other hand the EM-equations happens to be satisfied by the static soliton. They are not satisfied for any LCR-structure.
The EM-equations also generate a conserved energy-momentum too. The two "independent" energy-momentum tensors (of the Bianchi identity and the self-dual 2-form) of the static soliton become compatible by simply identifying the source of the Einstein-equation with the sum of these two quantities
The addition of these two terms is imposed by the formalism, because in the case of accelerating point-sources only the sum is conserved
while every independent term separately is not conserved. Hence, the energy of the EM-field must be added in the (pure) gravitational source, otherwise the source is not conserved and the linearized Bianchi identities are not satisfied.
Recall that the conservation of the (linearized) gravitational current is imposed by the Bianchi identities. We know that it is also true in quantum electrodynamics. We must add the energy-momentum tensors of both the electron and the EM-field energies for the total energy to be conserved. Below I will show that the obstructions from the relative invariants (which stabilize the electron) permit this summation. I want to point out that the definition of the LCR-structure (1.5) implies the tetrad-Weyl invariants F i = dZ i and the relative invariants Φ i . In the case of the Kerr-Schild ansatz (4.5) the invariants of the LCR-structure
do not depend on h(r), and the relative invariants .26) do not vanish. Hence, h(r) is not obstructed from taking the self-consistent form.
One may continue the classical investigation and compute the LienardWiechert potential of the vector current
implied from the singularity (2.15) of the general complex trajectory ξ a (τ ), using the retarded Green function. In the simple case of the static soliton (electron) ξ a (τ ) = (τ , 0, 0, ia) the potential is
But we will not continue in this direction, because it is not the purpose of the present work. Summarizing, I have already shown that the static LCR-manifold is a soliton protected by its mass and its relative invariants, and it belongs to the massive spinorial representation. Hence, in the second quantization, it is represented with the Dirac field ψ(x), which satisfies the massive Dirac equation. This Dirac field represents the "left" and "right" columns X nj of the homogeneous grassmannian coordinates of the moving electron-soliton. It has an EM-potential which satisfies the massless wave equation, hence it is a spin-1 particle represented with a vector field A µ (x) in the second quantization formalism. The interaction of these two formal quantum fields is apparently the well known electromagnetic interaction
Note that everything is written in Minkowski spacetime, because of the linearized gravity approximation. This interaction is identified with the correspondence principle, which triggers the BMP procedure. The order by order computation of the finite S-matrix does not introduce additional interaction forms, apart the quasilocal counterterms responsible of the infinities, which appear in the lagrangian. The procedure assures the renormalizability of the electromagnetic interaction and its subsequent compatibility with quantum mechanics, defined to be the closedness of the BMP procedure.
NEUTRINO AND WEAK INTERACTIONS
Let me remind the reader that the lagrangian of the PCFT is well defined and its path integral quantization gives a well defined quantum field theory implied by the functional integration over the 4-dimesional lorentzian CR-manifolds in complete analogy to the quantum string theory formulation from the functional integration over the 2-dimensional Riemann surfaces based on the Polyakov action. I have not yet found a way to compute nor the simplest propagator, neither have I found an appropriate vertex algebra to proceed. Therefore, I turned to the linearized gravity approximation and the conventional solitonic techniques. The discovery of the static LCR-manifold with all the characteristics of the massive electron formed the basis of the formulation of quantum electrodynamics as an effective (second quantized) quantum field theory, using the BMP procedure. The linearized Einstein gravity approximation (of the defined metric from the LCR-structure) is crucial of the revelation of the Poincaré group and the fulfillment of the axioms of the BMP procedure. In this section the discovery of a stationary [25] neutrino soliton will permit us to follow the same roadmap and extend the above QED derivation to the entire standard model lagrangian as an effective quantum field theory.
My first step is to use the Bateman-Penrose formula to define a scalar wave potential φ(x) from an electron scalar current
in complete analogy to the electromagnetic field. The implied effective second quantized interaction is L φ = g e ψ e ψ e φ (5.
2)
The essential difference is that this current is not protected by any conservation law, which could protect the massless field φ(x) to become massive at the quantum level. The renormalizability condition will impose the necessary relations between masses and coupling constants such this field will turn out to be the Higgs field after the field translation, because simply the electron field ψ e is already massive.
We have already seen that the homogeneous grassmannian coordinates X mj naturally separate the left-handed part of the Lorentz representation, which coincides with X m1 , from the right-handed part X m2 . Their coincidence relation X m1 E mn X n2 = 0 couples these two components. The physical neutrino appears to be only the left-hand part of the Poincaré representation and it is represented with the left-handed component of the Dirac field. This left-right asymmetry is expected to emerge in the case of LCR-structures with degenerate Φ 2 = 0 relative invariant (1.5). That is, the right part of the LCR-structure coincides with the degenerate right part of the vacuum LCR-structure. It is exactly the picture that emerges from the "massless partner" of the electron LCR-structure.
The lorentzian CR-structure of the electron is generated from the linear complex trajectory, which admits the normalization η ab 3 ) with (v a ) 2 = 0 and the condition (x a − ξ a ) 2 = 0 admits one solution of τ (x). This solution determines the left column X m1 of the homogeneous grassmannian coordinates and the right column is determined with the condition X 02 = 0. The singularity of this flat LCR-structure is the z-axis (x = y = 0 , z − t = 0). The Kerr-Schild ansatz may be applied [25] , which gives a curved spacetime metric. The corresponding self-dual 2-form implies a closed self-dual 2-form, but it does not define an electromagnetic potential because of the line singularity. One can also see that, using the Bateman-Penrose transform with the corresponding degenerate quadratic Kerr polynomial. The same argument is used to show that the neutrino LCR-structure does not have a classical scalar potential either. Hence, in the second quantization BMP process the neutrino field ψ ν (x) does not start with electromagnetic and scalar interactions. But in the context of the second quantized quantum theory, we cannot exclude the emergence of currents and masses for non protected interactions by fundamental Ward identities.
The case of a charged left-handed to left-handed e ↔ ν current may be considered as the second quantized form of the classical current determined by the complex trajectory vanishing (
2 after a certain point τ 0 . Until this precise point τ 0 , the trajectory defines a classical electron-soliton and after this point it defines a massless neutrino-soliton. The Heisenberg field of this charged left-handed to left-handed current is identified with the charged massive vector field
The existence of two left-handed and one right-handed components of solitonic LCR-structures imply the observed left-right asymmetry. The free fields of the soliton second quantization are formally grouped into SU (2) × U (1) multiplets
2 ψ e (5.4) and the free field lagrangian takes the form
Notice that the formal internal SU (2)×U (1) symmetry is already broken by the free electron mass. Hence, the implied vector and axial-vector currents, which generate the (massive) weak vector fields, are not conserved. The charged weak field W µ interacts with a non-conserved current. Therefore even if we start the BMP procedure (for the derivation of a finite S-matrix) with a massless W µ field, it is going to acquire a mass through the appearance of mass-counterterms. I will not continue this discussion, because the problem of the non-renormalizability of the longitudinal part kµkν λ 2 of the vector field propagator coupled with non conserved currents has been widely studied in elementary books [3] , [12] . On the other hand, the non-abelian gauge field theory is renormalizable. The problem of renormalizability of spontaneously broken gauge field theory was solved by t'Hooft and Veltman. Hence, we now know that starting the BMP procedure with a massive and a massless Dirac fields and their scalar and vector interactions, we can derive a finite S-matrix, despite the emergence of massive vector fields, if we assume the necessary relations between the coupling constants and the field masses that make the lagrangian look like a spontaneously broken non-abelian gauge field theory. In this way the well known standard model action is generated. This conservative point of view implies that the SU (2) × U (1) symmetry is an artifact of the finiteness of the S-matrix and not a physical internal symmetry, which could be subgroup of a spontaneously broken larger group of a non-abelian quantum gauge field theory.
The derived fermionic particles (electron and neutrino) are identified by the singularities of the LCR-structure, while the photon, W, Z and Higgs particles are identified with the "moduli" parameters of the (open) LCR-structure. Notice that these parameters constitute 12 dynamical variables, which are exactly the dynamical variables of the tetrad (ℓ µ , n µ , m µ , m µ ), after the subtraction of the local parameters of the tetrad-Weyl symmetry. Hence, we may conclude that no other potentials are expected in the standard model.
Apparently this derivation of the standard model action describes the current experimental results, which indicate validity of the standard model, while they are negative to grand unified theories, supersymmetry and superstrings. Hence, the problem of extending the "internal group" to larger "internal" groups now becomes a problem to find solitonic LCR-structures and their decay processes to electron and neutrino.
There is a mathematical subtlety we have to solve. The interaction (5.3) has to be understood as the shrinkage of the functional integral over a smooth LCR-manifold down to the current e ←→ ν e "line" and the W "line". The smoothness of the original LCR-manifold imposes a constraint on the e ←→ ν e current. The Hopf invariant of the left column of the electron LCR-structure must coincide with the Hopf invariant of the neutrino LCR-structure.
Every column of the G 4,2 homogeneous coordinates determine a function λ Ai (x) in S 2 . That is for any LCR-structure we have two functions
It is known that the homotopy group π 1 (S 2 ) is trivial but π 3 (S 2 ) = Z. The Hopf invariant is determined using the sphere volume 2-form
which is closed. This implies that in S 3 there is an exact 1-form ω 1 such that ω = dω 1 . Then the Hopf invariant of λ(x) is
The Hopf invariants of the electron and neutrino LCR-structures have been computed [27] and found to be ± a |a| . Hence, they can be arranged to coincide.
On the origin of the leptonic generations (families)
Up to now we worked out the simple case of LCR-structures derived from the linear trajectory ξ a = v a τ + c a or equivalently the quadratic Kerr polynomial
) with c a generally complex. This is the most general quadratic Kerr polynomial which incorporates all the parameters of the Poincaré representation. The singular points of this quadratic surface satisfy the relations
We finally find that there are the following two cases The first case gives the electron and positron solitons and the second reducible surface gives the left-handed chiral part of the neutrino. That is, the electron LCR-structure is determined with an irreducible quadratic polynomial and the neutrino LCR-structure is determined with the corresponding reducible quadratic polynomial. Their gravitational metrics g µν admit only two geodetic and shear free null congruences and are type-D spacetimes in the Petrov classification. They constitute the electronic generation of the observed standard model. In order to look for the other two generations (the muon and tau families) we have to describe the general framework of the solutions of the pseudo-conformal lagrangian and their topological obstructions. The grassmannian manifold G 4,2 is the set of lines of CP 3 . A point of G 4,2 is a line of CP 3 , which is determined by the two columns X n1 and X n2 viewed as two points of CP 3 . The linear transformation SL(4, C), which applies from the left side, preserves the LCR-structure. The SL(2, C) linear transformation, which applies from the right side, preserves the line of CP 3 , but it does not preserve the LCR-structure. Hence, in the present formalism the points of the Minkowski spacetime are lines of CP 3 . Every two intersection points of the line and the surface K(Z m ) = 0 determine a LCR-structure. In every affine space of CP 3 , the line is projectively represented with a 2 × 2 matrix r = r a σ a A ′ A , which, after the application of the implicit function theorem for the solution of the four (real) relations (3.6) of the LCR-structure, takes the form
The LCR-structure with vanishing y a (x b ) = 0 are compatible with the Minkowski metric. Therefore we may consider this imaginary part as the gravitational content of the LCR-structure. Hence, the linearized Einstein gravity approximation projects the LCR-structure down to its "flatprint". The well known to general relativists SO(1, 3) local transformations of the null tetrad, which preserve the metric, coincide with the line preserving SL(2, C) transformation. In fact the quartic polynomial (2.7) is the maximum degree Kerr polynomial permitted by a regular Einstein metric, which admits geodetic and shear free null congruences ℓ µ ∂ µ and n µ ∂ µ . Taking into consideration that the degree of the Kerr polynomial is a topological invariant of the corresponding surface of CP 3 , we expect the existence of two more chiral currents to be permitted in addition to the above studied quadratic ones. Those determined by cubic Kerr polynomials, which we identify with the muon generation, and those determined by quartic Kerr polynomials, which we identify with the tau generation.
The preceding analysis indicates to correlate the lepton numbers with the degrees of the Kerr polynomial. Then the limitation of the number of generations is imposed by the Einstein gravity. At each spacetime point, which is determined by a line of CP 3 , there are at most four intersections between the Kerr surface and the line. The 1st generation (e, ν e ) corresponds to quadratic surfaces, which we have extensively studied before.
Let us now pose the question "how many static massive and (stationary) massless representations of polynomial multiplets of a given degree exist?". The knowledge of the Poincaré group permit us to answer this question by simply noticing that such a multiplet must contain a polynomial, which admits the infinitesimal z-rotations and time-translation as automorphisms.
I have worked it out [27] and found that only the irreducible quadratic surface (5.9) determines a polynomial multiplet. Using matrices this quadratic polynomial takes the form
where ǫ is the antisymmetric matrix and v is the velocity hermitian matrix. If det v = 0 it determines the electron and if det v = 0 it determines the neutrino. The physically interesting fact is that the existence of the solitons with ω = 0 breaks the dilation symmetry, because (5.13) cannot be automorphic relative to this abelian subgroup of SU (2, 2), which also preserves infinity besides the Poincaré subgroup. If our hypothesis that the lepton numbers are the topological degrees of the Kerr polynomial, then we have to conclude that the muon and tau are unstable solitonic surfaces, which is also observed. Besides, the neutrino oscillations may be caused by the time dependence of the muonic and tau-onic neutrinos. Therefore it would be very interesting to find solitonic third and fourth degree surfaces.
HADRONIC SECTOR AND CONFINEMENT
The hadronic part of the standard model is actually based on the SU (3) YangMills gauge theory, despite many apparent disagreements with experiment. All the up to now experimental data indicate that electromagnetic and weak interactions are very well described by the standard model, while it fails to describe the experimental observations for the strong interactions. The perturbative potential of the ordinary Yang-Mills action is Coulomp-like 1 r , while the emergence of confinement as a infrared screening effect has not yet been explicitly proved. The ordinary Yang-Mills action also generates the strong P (CP) problem, because it admits instantons, which permit tunnelling between the gauge vacua. The real vacuum of the QCD model is a θ-vacuum, which generates a parity violation topological term in the action. On the other hand, the axion particle solution of this problem has not yet been observed. These two disagreements of the standard model with experiment are "trivially" solved in the present 4-dimensional pseudo-conformal field theory.
The amazing similarity between the quark flavor picture and the leptonic one is also a puzzle. The quarks look like leptons with a "color" charge that generates the confining potential. The theoretical efforts to solve this quarklepton correspondence in the context of grand unified theories failed, because the implied proton decay has not been observed.
In order to better understand the emergence of the confining gluon field let us go back again to the Polyakov action (1.1) viewed as the 2-dimensional pseudoconformal field theory. The invariance of the action under endomorphisms and its metric independence, without being topological, needs the consideration of a field X µ (τ , σ), which is defined on a 2-dimensional surface. In the context of string theory it is interpreted as the coordinates of the ambient 26-dimensional Minkowski spacetime, while in many other applications in condensed matter, it takes different interpretations. This action has first order derivatives and generates the 2-dimensional laplacian differential operator. We saw that its generalization to 4-dimensions needs the consideration of a gauge field A jµ (x), which is defined on the 4-dimensional LCR-manifold. This field satisfies the following field equation [29] 
]} = 0 (6.1) where D µ = δ ℓj ∂ µ + γ h f ℓjk A kµ is the gauge symmetry covariant derivative and γ h the coupling constant. The differential operator is not d'alembertian type. In the [paper I] [31] , it was shown that its vacuum propagator generates a linear (confining) potential, which I had already noticed in previous works [25] , [28] with more elementary computations. Therefore we have to identify this field with the gluon.
The LCR-structure integrability conditions (1.5) do not contain the gluon field. This permitted us to follow the strategy of the present approximation procedure, first to compute the tetrad and after to consider the linearized Einstein gravity approximation. The tetrad may be replaced into (6.1) and find the corresponding gluon field solutions. The simple solution A jµ (x) = 0 corresponds to the pure geometric leptonic solitons without any gauge field interaction, which we have considered previously. But (6.1) also has non-vanishing solutions, which cannot be fully incorporated in the BMP procedure. The fact that the LCR-structure tetrad is not dynamical in the linearized Einstein gravity approximation, makes the differential operator no longer Poincaré invariant. But the consideration of only tree diagrams and in cases of precise reference frames we may apply (6.1). These are the computation of the quark bound states (hadron masses) and the Jet hadronization mechanisms.
In the linearized Einstein gravity approximation the flatprint null tetrad (??) has to be used in (6.1). Then the singularity of the LCR-structure implies the existence of a colored current j (h) iµ , which has to belong to the adjoint representation of the colored group. In complete analogy to the case of the leptonic sector, these currents define the colored quarks q(x), which must belong in the basic representation of the gauge group. Therefore in every lepton will correspond a quark color triplet and subsequently in every leptonic family will correspond a hadronic one. Hence, the second quantized gluon equation will be
= γ h qγ ν t j q (6.2) where t j are the generators of the color group, γ ν are the Dirac matrices and γ h is the color coupling constant. One may tacitly conclude that the quark LCR-structures will be the same with the corresponding leptonic ones, which is not true. They will have the same relative invariants, but they will not be the same. Recall that the Einstein equations, which define the energy and hence the hamiltonian, impose additional constraints. I have already shown that the validity of the Bianchi identity (conservation of the gravitational current) needs the inclusion of both the hadronic current energy and the energy of the gluon, otherwise it is not conserved. That is, the gluon energy and current will contribute to the gravitational currents of the quarks implying (in principle) different masses. We will also assume that the flat null tetrad is the same for all the quarks, because in this approximation the LCR-structure is locally concentrated to the singularity ring of the quadratic surface and globally to the mass and charge of the particle. Recall that the quarks are essentially pseudo-particles, artifacts of the approximation, because their linear gluonic potential does not permit their free existence.
The most general form of the flat null tetrad (6.2) is given from the quadratic polynomial (5.9) where all the parameters of the Poincaré group have been incorporated, in order to facilitate it in particular experimental applications. Working in the ℓ ↔ n symmetric coordinate system [6] , we can easily solve the linear part of the gluon equations but this may not be useful. Unfortunately I have not yet found an appropriate gauge condition, which could permit me to compute the gluon propagator. This is necessary in order to check PCFT, because it is its only difference with the standard model in the present approximation.
The application of (6.2) for the computation of the hadron masses is rather staightforward. The interesting question now is whether the precise propagator provides a better fit than the simple linear potential.
Different phenomenological hadronization procedures are used in order to get the experimental results. Apparently PCFT favors the Lund-string model, because PCFT implies a linear potential between quarks. The use of the present gluon propagator in the current computations and their comparison with the experimental results would be an excellent test of the PCFT.
